Depletion of spinal 5-HT accelerates mechanosensory recovery in the deafferented rat spinal cord.
Dorsal root injuries (DRIs), resulting in the permanent disconnection of nerve roots from the spinal cord, lead to sensory impairments, including both the loss of sensation and the development of neuropathic pain in the affected limb. DRI results in axonal sprouting of intraspinal serotonergic fibers, but the functional consequences of this response to spinal deafferentation remains unclear. Here we aimed to clarify the role of descending serotonergic projections in both mechanosensation and pain following DRI. By ablating serotonergic input to the spinal cord via 5,7-dihydroxytryptamine (5,7-DHT) prior to DRI in rats, we found that serotonergic input to the dorsal horn normally inhibits the recovery of mechanosensation but has no effect on the development or resolution of cold pain. Endogenous brain-derived neurotrophic factor (BDNF) is upregulated by activated microglia, is required for sprouting of serotonergic axons and neuropeptide tyrosine (NPY)-positive interneurons, and suppresses mechanosensory recovery following DRI. Intriguingly, we found that the density of activated microglia, the amount of BDNF protein, and density of NPY-positive processes were all significantly reduced in 5,7-DHT-treated rats, suggesting that serotonergic input to the deafferented dorsal horn is required for all of these consequences of spinal deafferentation. These results indicate that BDNF-dependent serotonergic and/or increases in NPY-positive fiber density slows, and ultimately halts, mechanosensory recovery following DRI.